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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3 In the drawings, any words are not translated. 

CLAIMS 
[Claim(s)] 

[Claim 1] The high sensitivity detecting method of the lactic acid bacteria which consist of the following 
process. 

(1) The process which filters the specimen containing lactic acid bacteria using the membrane filter 
made from a polycarbonate, (2) After this filter's having ultrasonicated in the volatile solution and 
separating lactic acid bacteria from a filter, The process which evaporates an volatile solution, the 
process which extracts DNA of lactic acid bacteria by processing the specimen sample obtained at the 
(3) above-mentioned processes by lysozyme, mutanolysin, proteinase K, and SDS, (4) As opposed to the 
process and the (5) lactic acid bacteria DNA which collect DNA of lactic acid bacteria by carrying out 
ethanol precipitate processing of the extract obtained at the above-mentioned process, using tRNA as a 
coprecipitate Polymerase Chain Reaction (PCR) is performed by making into a primer the 
oligonucleotide which has at least one of the following array groups, or has a complementary sequence 
corresponding to this array. The process, 5 , -TGTGGTGGCGATAGCCTGAA-3' which perform 
detection of lactic acid bacteria after making lactic acid bacteria amplify a specific array .... (a) 
5'-GCGTGGCAACGTCCTATCCT-3' .... (b) 

[Claim 2] The approach according to claim 1 an volatile solution is ethanol. 

[Claim 3] The approach according to claim 1 of being an oligonucleotide containing ten or more bases 
which the primer followed at least among the arrays of each oligonucleotide according to claim 1. 
[Claim 4] The approach according to claim 1 of using Pfu Polymerase, in case PCR is performed. 
[Claim 5] The approach according to claim 1 polyacrylamide electrophoresis or agarose electrophoresis, 
and the nucleic acid stain by the ethidium bromide perform detection of lactic acid bacteria. 

[Translation done.] 



■http://www4jpdl.ncipi.gojp/cgi-bin/tran_web_cgi_ejje7u 5/31/05 



JP 5 06-141899,A [DETAILED DESCRIPTION] 



Page 1 of 3 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the method of detecting lactic acid bacteria including 
Lactobacillus brevis which has a bad influence on food, especially the quality of Biel in detail about the 
detecting method [ that lactic acid bacteria are quick and high sensitivity ]. 
[0002] " 

[Description of the Prior Art] In food, especially the Biel manufacture, lactic acid bacteria are most 
important destructive funguses from the acid resistance and alcohol resistance. Therefore, it looks 
forward these lactic acid bacteria to quick and the development of an approach detected to high 
sensitivity out of food, such as Biel. We repeat research and it already sets to Japanese Patent 
Application No. No. 191 1 14 [ three to ] in order to meet this request, and it is L. brevis of only 30 fungus 
bodies all over [ of 250ml ] Biel. The approach which can be detected was indicated. However, 
considering that it may increase soon and turbidity may be caused if lactic acid bacteria are mixed all 
over product Biel also by only 1 fungus body, a method of detecting still high sensitivity lactic acid 
bacteria is desired. Then, the purpose of this invention is to offer the method of detecting the lactic acid 
bacteria of the sensibility exceeding the above-mentioned approach. 
[0003] 

[Means for Solving the Problem] This invention relates to the high sensitivity detecting method of the 
lactic acid bacteria which consist of the following process. (1) The process which filters the specimen 
containing lactic acid bacteria using the membrane filter made from a polycarbonate, (2) After this 
filter's having ultrasonicated in the volatile solution and separating lactic acid bacteria from a filter, The 
process which evaporates an volatile solution, the process which extracts DNA of lactic acid bacteria by 
processing the specimen sample obtained at the (3) above-mentioned processes by lysozyme, 
mutanolysin, proteinase K, and SDS, (4) As opposed to the process and the (5) lactic acid bacteria DNA 
which collect DNA of lactic acid bacteria by carrying out ethanol precipitate processing of the extract 
obtained at the above-mentioned process, using tRNA as a coprecipitate Polymerase Chain Reaction 
(PCR) is performed by making into a primer the oligonucleotide which has at least one of the following 
array groups, or has a complementary sequence corresponding to this array. The process, 5'- 
TGTGGTGGCGATAGCCTGAA-3' which perform detection of lactic acid bacteria after making lactic 
acid bacteria amplify a specific array .... (a) 
5'-GCGTGGCAACGTCCTATCCT-3' ... (b) 

[0004] When performing detection of the microorganism of the pole fraction in a specimen using PCR is 
considered, whether it is made the capacity several lOmicrol which reduces the capacity (usually 
hundreds of ml) of a specimen efficiently [ how ] first, and is applied to PCR poses a problem. Then, in 
this invention, a specimen is first filtered using the membrane filter made from a polycarbonate, and 
lactic acid bacteria are captured. Here, although there is especially no limit as a polycarbonate which is 
the quality of the material of a filter, the thing of a bisphenol system is desirable. 1 micro or less of 
thickness of things 0.6micro or less is [ especially a filter ] suitable for lOOmicro or less and an aperture. 
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Although the hydrophilic polyvinylidene fluoride system membrane filter was mainly used 
conventionally, it was not able to be said that the recovery of lactic acid bacteria was enough. The 
recovery of lactic acid bacteria can be raised by using the membrane filter made from a polycarbonate. 
[0005] Next, the filter used for filtration ultrasonicates in an volatile solution, and lactic acid bacteria are 
separated from a filter. Here, hydroxyl content compounds, such as an alcoholic system and a phenol 
system, are suitable for an volatile solution, and especially its ethanol is [ that what is necessary is just 
what does not do damage to DNA of lactic acid bacteria ] desirable. After ultrasonicating in an volatile 
solution and separating a fungus body from a filter, the capacity of a specimen is decreased by 
evaporating volatile solutions, such as ethanol, for a short time. 

[0006] Next, DNA of lactic acid bacteria is efficiently extracted from the inside of a specimen by using 
lysozyme, mutanolysin, proteinase K, and SDS. In case ethanol precipitation processing recovers DNA 
of lactic acid bacteria, recovery can be raised by using tRNA as a coprecipitate. 
[0007] Furthermore, the array of the rRNA gene origin by which recognizing plurality existence per 
genome is known as a means which gathers the effectiveness of PCR is used as a primer. There is an 
oligonucleotide which has at least one of the following array groups, or has a complementary sequence 
corresponding to this array as this primer. 
5'-TGTGGTGGCGATAGCCTGAA-3' . .. (a) 
5'-GCGTGGCAACGTCCTATCCT-3' .... (b) 

[0008] In addition, in this invention, in case PCR is performed, PCR can be performed much more 
efficiently by using Pfu Polymerase which excels Taq Polymerase in thermal resistance and accuracy. 
After performing PCR and making lactic acid bacteria amplify a specific array, detection of lactic acid 
bacteria is performed. 

[0009] Although detection of lactic acid bacteria can be carried out by various approaches, in this 
invention, by covering the above-mentioned enzyme reaction liquid over polyacrylamide electrophoresis 
or agarose electrophoresis, it can carry out and existence of the amplified nucleotide fragment and its die 
length can be checked. It can judge whether from the result, the nucleotide which a primer should 
recognize exists in a specimen. The nucleic acid stain by the ethidium bromide performs a judgment. 
The existence of lactic acid bacteria is judged by this judgment. Other electrophoresis and 
chromatographies are also effective in detection of the amplified nucleotide fragment. 
[0010] 

[Example] Next, an example explains this invention in detail. 

Various numbers to Biel of 250ml of preparation of the sample for example 1PCR L.brevis JCM1059T 
After carrying out suction filtration of the specimen added (number of microorganism is measured by 
the colony counting method) with the membrane filter made from a polycarbonate (the diameter of 
47mm, lOmicro of thickness, 0.4 micrometers of apertures, and Millipore shrine make, AISO pore 
membrane), this filter is put into the tube of 10ml **, and 5ml ethanol is added. After removing a filter 
after [ of a shaking ] 30 minutes and evaporating the ethanol in a tube with a concentration centrifuge for 
sonication 5 minutes, a specimen is melted to the sterilized water of lOOmicrol. 

[001 1] Next the above-mentioned specimen solution - lysate A of 150microl - [ () [ 1.67 ] M sucrose / 
0.8mg/ml 16.8microg [ lysozyme/]/ml mutanolysin in After adding 16.7 mM potassium phosphate 
buffer(pH 6.8)] and processing at 37 degrees C for 30 minutes, lysate B of 150microl --[()[ 13.3mM ] 
2/2.7% of MgCl(s) triton X-100/2.7% diethyl pyrocarbonate / 0.27mg/ml proteinase K / 6.7% SDSin 10 
mM potassiumphosphate buffer(pH 6.8)] was added, it processed at 70 degrees C for 10 minutes, and 
the bacteriolysis was performed. Then, a phenol/chloroform extraction, and ethanol precipitation 
processing were performed, and the nucleic-acid component was refined. In addition, tRNA of 500ng(s) 
was used as a coprecipitate on the occasion of ethanol precipitation processing. Then, it melted to the 
buffer solution (10 mM Tris-HCl/(pH 8.0)lmM EDTA) of lOmicrol, and this was made into the sample 
for PCR. 

[0012] Synthetic L.brevis of a primer The array (a) and (b) which were described above from the array 
(Woese, C.R.et al., J.Mol.Evol. 8,143-153 (1976)) of 5S rRNA gene It chose and chemosynthesis of the 
oligonucleotide with the same array as it was carried out. In addition, DNA synthesis and purification 
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were entrusted to TAKARA SHUZO CO, LTD. 

[0013] the sample for PCRPCR -- dNTPs of the primer (a) of final concentration 500nM and (b), and 
200microM And the reaction mixture for 10X Pfu Polymerase (product made from TOYOBO) was 
added, and the whole quantity was set to 99.5microl. After processing this at 45 degrees C by 94 degrees 
C for 5 minutes for 5 minutes, Pfu Polymerase (product made from TOYOBO) of 1.25U was added 
maintaining temperature at 75 degrees C. Then, PCR was immediately performed on condition that the 
following. In addition, temperature control was performed using the product made from TAITEC, and 
TR-100. 

[0014] Thermal denaturation: It is 40 cycle operation [0015], using 94 degrees C, 30 second 
annealing:45 degree C, 5 second polymerization reaction:75 degree C, and 10 seconds or more as 1 
cycle. 5% polyacrylamide electrophoresis (Bio-Rad shrine make, Mini -PROTEAN II) of a vertical mold 
was performed as an approach of detecting the amplified nucleotide fragment from detection reaction 
mixture. lOmicrol was taken out from the reaction mixture after PCR processing, and migration was 
performed. Migration was performed by 300V for 6 minutes using the TBE solution (89mM Tris/89mM 
boric acid / 2mM EDTA (pH 8.0)). Then, the ethidium bromide solution (0.5microg/(ml)) dyed gel, and 
it visualized by UV irradiation. 

[0016] a result — drawing 1 — having been shown — as — Biel -- L.brevis of one fungus body When it 
added, three points became a positivity (33% of rates of a correct answer) among nine examined points. 
In the case of other number of microorganism, a result as shown in Table 1 was brought. 
[0017] 
[Table 1] 

^1 L brevis ffin (1-9 eel Is/ 2 5 0 ml of beer) t£8fci!g* 
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JEmm (%) 


1 


3/9 


3 3 


3 


7/1 2 


5 8 


5 


8/1 2 


6 6 


8 


5/6 


8 3 


9 


6/6 


10 0 



[0018] 

[Effect of the Invention] According to the approach of this invention, the lactic acid bacteria contained 
in food, such as Biel, are very detectable to high sensitivity. And the time amount which the approach of 
this invention takes is about 1 1 hours at all processes, and can shorten sharply the time amount which 
detection of lactic acid bacteria takes compared with the conventional approach. 



[Translation done.] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



5/31/05 



